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FIELD DATA DESCRIBING THE MOVEMENT AND STORAGE OF
SEDIMENT IN THE EAST FORK RIVER, WYOMING
Part IV. Bed Elevations, 1980

Robert H. Meade, Robert M. Myrick, and William W. Emmett

ABSTRACT

Bed elevations were measured every 1 to 5 days during 10 consecutive
weeks, which included the peak snowmelt runoff, at 43 cross sectioms-
along a 1.83-kilometer reach of the East Fork River, Wyoming. Consider-
able scour and fill were recorded at many of the cross sectionms.

INTRODUCTION

For more than a decade, the East Fork River in western Wyoming has
been a field laboratory for the study of bedload-sediment transport.
Previous studies in the East Fork River and its principal tributary,

Muddy Creek, have been conducted by Andrews (1979a, 1979b, 1981),

Dietrich and others (1979), Emmett (1980), Leopold and Emmett (1976, 1977),
Lisle (1979), and Mahoney and others (1976). Data collected from the East
Fork have been used in theoretical and modeling studies by Bagnold (1977,
1980) and Bennett and Nordin (1977).

During 1979, we intensified our program to provide more definitive
field data on bedload transport in a stream where the spatial distribution
of transportable material on the streambed was not uniform. Data for the
1979 field season have been published as parts I and II of this series
of reports (Emmett and others, 1980; Meade and others, 1980), and two
interpretive reports have been prepared so far (Emmett, 1981; Meade and
others, 1981).

This is the second of two reports that tabulate the field data
collected during and after the snowmelt runoff season of 1980 in a 1.83-
km (kilometer) reach of the East Fork River, Wyoming. Characteristics
of the study reach and of the drainage basin upstream are summarized by
Andrews (1979b), Emmett and others (1980), and Mahoney and others (1976).
This report tabulates the river-bed elevations that were measured and
the types of bed material that were observed in cross sections in the
reach over a period of several months. The other report in the 1980
series (Emmett and others, 1982) contains data on river stage, river
discharge, river slope, bed-material particle size, and sediment-
transport rates.



CROSS SECTIONS

Cross sections were placed a mean centerline distance of 43 m
(meters) apart (most sections were 35 to 55 m apart) at a total of 42
locations on the main stem of the study reach (fig. 1). One additiomnal
cross section was placed on a chute channel that cuts across the crest
of the bend about 1400 m upriver of the bedload trap. Each section was
marked by a cable that was stretched across the river between guyed
fence posts on a line approximately orthogonal to the river banks. Each
cable was marked with metal beads 1 m apart to show the horizontal
distance from an arbitrary zero point on the left bank. The zero point
was marked by a 1.5-m metal stake driven into the ground until only 0.1
to 0.2 m protruded. ‘

One to two meters upriver of each cross section, we installed a
staff gage near each bank. The datums of the staff gages were referenced
to an established benchmark and National Geodetic Vertical Datum of 1929
(NGVD) by leveling surveys that were made both before and after we
collected most of the data on bed elevation.

Twenty-two of the cross sections used during 1980 were the same as
those used for the 1979 study (Meade and others, 1980). Four of them
correspond to sections used earlier for the 1975 study (Mahoney and
others, 1976).

MEASUREMENT OF BED ELEVATION

Bed elevations at l-m intervals across the river in the 43 cross
sections on successive days are listed in tables 1 through 45. Bed
elevations were calculated from measurements of water-surface elevation
and river depth that we made from small boats (when the river was high)
or by wading the river (when it was low). At the sections we measured
on a given day, we recorded the gage readings (usually to the nearest
0.005 m) and the local time (Mountain Daylight). At every 1.0-m hori-
zontal distance across the wetted channel from the zero stake, we
measured the depth of water with either a wading rod or the handle of a
Helley-Smith bedload sampler. OQur wading rods and sampler handles were
marked every 0.1 m, and we estimated the depth to the nearest 0.0l m.
From the gage readings at each bank, we calculated the elevation of the
water surface above NGVD. The water surface was assumed to be a
straight line across the channel between the staff gages. If the water-
surface elevation on one bank differed from that on the other bank, a
prorated water-surface elevation was calculated for each 1.0-m increment
across the channel. By subtracting the depth measurements from the
elevation of the water surface, we calculated the bed elevations.

Sources of Error

In most instances, the bed elevations listed in tables 1 through 45
are probably accurate to 0.02 or 0.03 m. The leveling established the
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Figure 1l.--Locations of cross sections along the 1,83-kilometer
study reach., Cross-section numbers correspond to
centerline distance, in meters, upriver from the
bedload trap.



gage datums (elevations above NGVD) to a probable accuracy of *+ 0.005 m.
Gages usually could be read to the nearest 0.005 m--to 0.0l m at the
very highest stages, and to 0.002 m at low stages. After a gage reading
had been added to its gage datum, the resulting water-surface elevation
was rounded to the nearest 0.0l m before the depths were subtracted to
obtain bed elevations. The depth measurements themselves are accurate
only within about 0.02 m, primarily because of errors of interpolation.

Some apparently spurious fluctuations in bed elevation are recorded
in the tables. Sudden changes or large fluctuations in apparent bed
elevation at the edges of banks are not to be taken as actual. At places
such as horizontal distances 1 m in cross section 0940 (table 20) and
21 m in cross section 1241 (table 27), the measuring points were exactly
at the edge of a vertical bank. Where one observer might have measured
the depth to the top of the bank, the next day's observer might have
measured it to the bottom of the bank. In other places (for example,
horizontal distance 24 m in cross section 1766, table 40), the bank
caved into the channel during the course of the 1980 runoff season. The
designation BM (bank material) at such stations may help the reader
determine a reason for seemingly erratic fluctuations in reported bed
elevation.

A similar problem shows up at two sections (distances 26-31 at
section 1077 and 1-6 at section 1662, tables 23 and 37), where part of
the bed material is hummocky grass. One observer might have set his
wading rod on top of a hummock, while the next observer might have
measured the depth of the hole next to the hummock.

During 1980 we were able to take into account the superelevation of
the water surface at cross sections on river bends that we were unable to
measure during 1979 (Meade and others, 1980, p. 4). Whereas we placed
only one staff gage at each cross section in 1979, we placed two at each
section (one near each bank) in 1980. From the two gages at each section
we were able to measure the superelevation, which commonly was as great
as 0.05 m in sections across the crests of bends. The cross-channel
slope in water surface was used to compute the bed elevations.

Mean Bed Elevations

Mean bed elevation at each cross section for each day of measurement
during the 1980 season are listed in table 46. The mean was computed
using only the elevations within the width of the active channel bed.

We defined the active width as the part of the channel between the banks
whose bed elevations were not subject to the spurious fluctuations
described earlier. For computing the changes in cross—sectional area of
the bed material, we rounded the width of the active bed to the nearest
0.5 m. The horizontal stations included in the computation of the means
are given near the head of each column in table 46. The elevations of
the first and last stations at each section were given only half weight
when the means were computed.



Changes in Cross-Sectional Area of Bed Material

Changes in the cross-sectional areas of the bed material relative
to the cross-sectional area on the first day of measurement are listed
in table 47. The area of bed material above an arbitrary datum below
the stream bed at each cross section was obtained by multiplying the
mean bed elevation (table 46) by the active width of the channel bed
(given near the top of each column in table 47). From these cross-
sectional areas we computed the changes shown in table 47. The changes,
which are expressed in square meters of cross-sectional area, can be
visualized as volumes of bed material if the units are converted to
cubic meters per meter of channel length. Considering the possible
sources of error involved in collecting the data and computing the
numbers, the changes in cross-sectional area shown in table 47 probably
are no more accurate than *0.2 square meter.

Changes in the cross-sectional areas of bed material at the 42
mainstem sections during the 1980 runoff season, as listed in table 47,
are shown in figures 2-8. Also shown in figures 2-8 are the changes in
cross—-sectional areas recorded during 1979 at the 22 cross sections
where measurements were repeated during 1980 (data listed by Meade and
others, 1980, table 42). Graphs at the top of each figure show the
water discharges recorded at the bedload trap at noon of each day of
the runoff seasons of 1979 and 1980. Discharge data are listed by Emmett
and others (1980, table 6; 1982, table 5).

The graphs of cross-sectional area in figures 5 through 7 show
dashed lines between May 21 and 26, 1980, to indicate a 4-day gap in
measurements of bed elevation at cross sections 0043 through 0985 during
a period of rapidly changing water discharge. The dashed lines are merely
straight lines connecting the values measured on May 21 and 26. They do
not contain any added estimate or interpretation of what the actual
values may have been on May 22 through 25.

DESIGNATION OF BED MATERIAL

The type of bed material, also reported in tables 1-45, was deter-
mined visually during low water, and by probing with a metal wading rod
during high water. Much of the apparent variation in the bed material
recorded in the tables reflects only the differences between observers,
and the subjectivity involved in identifying bed material by probing
through murky water with a rod. What one observer calls sand and gravel
(SG), another might call coarse sand (CS) or fine gravel (FG). Therefore,
the designations of bed material given in tables 1-45 are qualitative
and somewhat subjective. More quantitative data on the particle-size
distribution of bed material are given in Part I of this series of reports
(Emmett and others, 1980).
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DISCHARGE, IN CUBIC
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DISCHARGE, IN CUBIC

CHANGE IN CROSS-SECTIONAL AREA OF BED MATERIAL
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CHANGE IN CROSS-SECTIONAL AREA OF BED MATERIAL

Q
= g 40 40
20
©
z24
wiff 20 HYDROGRAPH A 20
O a [ A
¢ A\
58, ) A N
S= 0 20 31 10 20 30 10 2 3 10 20 31 10 20 30 0 20 31°
MAY JUNE JuLy MAY JUNE JuLY
1979 1980
6 6
4 4
2 A h 2
g " /) 0
E SECTION 1
£ 0075 \ 2
W ' /
- ' /
S5 4 L _a
3
z 8 ' -
s -8 -8
i 0 2
h
-2 il ~4 o
2 \ ~
o 1 2
= P \
—
g w/ SECTION V\ -4
g
= 0043 - "
Q
Z _10 J -8
wn
~12 _10
—1 Y ~12
-16 -14
0 20 31 1 20 30 10 20 31 10 20 31 10 20 30 10 20 31
MAY JUNE JuLy MAY JUNE JULY
1979 1980

Figure 8.--Water discharge at the bedload trap (section 0000),
and changes in cross-sectional area of bed material
at sections 0075 and 0043 during runoff seasons of

1979 and 1

980.

12



"FLOOR" BELOW BED MATERIAL

The final column of tables 1-42 gives the elevation of the '"floor"
below the more movable material on the bed of the river. 1In most places,
this floor was determined by probing the bed with a steel rod and measur-
ing the thickness of material above the level at which the rod could no
longer be forced into the bed. This level of resistance usually con-
sisted of coarse gravel or bedrock.

BEAVER DAMS

By the end of the 1979 season, a large beaver dam had been built
across the East Fork River about 1600 m upriver from the bedload trap
(Meade and others, 1980, p. 6). By the time we began the 1980 season,
the dam had been abandoned by the beavers and partly washed out by the
river. On May 20, 1980, we removed the fragments of the dam that
remained in the streambed so that they would not impede the downstream
movement of bedload. No other beaver dams were present in the 1980
study reach.
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5.~ STREAMBED ELEVATIONS AND BED MATERIAL, CROSS SECTION 0220, EAST FORK RIVER, WYOMING, 1980
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5.- STREAMBED ELEVATIONS AND-BED MATERIAL, CROSS SECTION 0220, EAST FORK RIVER, WYOMING, 1980~-CONTINUED
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5.- STREAMBED ELEVATIONS AND BED MATERIAL, CROSS SECTION 0220, EAST FORK RIVER, WYOMING, 1980-—-CONTINUED
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BED ELEVATIONS(1}, IN METERS, AND BED MATERIAL(3)

6.- STREAMBED ELEVATIONS AND BED MATERIAL, CROSS SECTION 0257, EAST FORK RIVER, WYOMING, 1980
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6.~ STREAMBED ELEVATIONS AND BED MATERIAL, CROSS SECTION 0257, EAST FORK RIVER, WYOMING, 1980--CONTINUED
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7.- STREAMBED ELEVATIONS AND BED MATERIAL, CROSS SECTION 0301, EAST FORK RIVER, WYOMING, 1980
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7.- STREAMBED ELEVATIONS AND BED MATERIAL, CROSS SECTION 0301, EAST FORK RIVER, WYOMING, 1980--CONTINUED
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14.- STREAMBED ELEVATIONS AND BED MATERIAL, CROSS SECTION 0653, EAST FORK RIVER, WYOMING, 1980
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